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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A311In contralateral knees, baseline lower peak hip ﬂexion moment Lower
peak knee extension moment in the 1st half of stance phase and lower
peak knee adduction moment in the 2nd half of stance phase were
signiﬁcantly correlated with increased cartilage T1p at 12-months.
(Table 2)
Conclusions: The correlations observed between joint loading at
baseline and knee cartilage T1p at 12-month after surgery indicate that
baseline joint loading in the ACL-deﬁcient state may be a signiﬁcant
indicator and predictor of cartilage T1p 1 year after surgery. Our results
showed that there exist similar correlations in both the injured and
contralateral knee to cartilage health 1 year after surgery. A possible
explanation for this result is that certain individuals who character-
istically walk with greater loading in the knee during gait, speciﬁcally
with a higher extension and adduction moment are at higher risk of
causing degenerative changes in their cartilage, while higher loading in
the knee could potentially lower the risk of degenerating cartilage.
Cartilage T1p has been shown to show degenerative changes in carti-
lage health as soon as 1 year following ACL reconstruction, and these
results indicate that measuring hip and knee loading prior to ACL
reconstruction may predict cartilage health after ACL reconstruction.
This study was funded by NIH/NIAMS P50 AR060752.
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ENDOGENOUS HYDROGEN SULFIDE PRODUCTION IS REDUCED IN OA
CARTILAGE. POSSIBLE CONTRIBUTION TO THE PATHOGENESIS OF OA
A.A. Vela-Anero y, L. Gato-Calvo y, C. Ruiz-Romero y, R. Meijide-Failde z,
F.J. Blanco y, E.F. Burguera y. y INIBIC, A Coru~na, Spain; zUniv. of A Coru~na,
A Coru~na, Spain
Purpose: Hydrogen sulﬁde (H2S) is a newly discovered endogenous gas
(gasotransmitter) that is involved in many physiological processes.
Recent studies have also shown that some in pathologic situations such
as hypertension, cardiovascular disease or diabetes type II, H2S
endogenous levels are signiﬁcantly reduced. We hypothesize that this
might be the case also in osteoarthritis (OA). Therefore the purpose of
this study was to analyze the levels of hydrogen sulﬁde in blood serum,
its production from cartilage and the expression of its synthesizing
enzymes in the joint, comparing OA and non OA samples.
Methods: Tissue (cartilage, synovial membrane and subchondral bone)
and blood samples were obtained from patients of the Orthopedic or
Rheumatology Services of the University Hospital A Coru~na (CHUAC),
after written informed consent. The mRNA expression of the H2S pro-
duction enzymes, cystathionine b-synthase (CBS), cystathionine g-lyase
(CTH) and mercaptopyruvate sulfurtransferase (MPST) was analyzed in
cartilage, synovial membrane and subchondral bone. Based on the
obtained results, the presence of the enzymes was visualized in carti-
lage through immunohistochemistry and quantiﬁed with appropriate
software (ImageJ). Hydrogen sulﬁde concentration was measured using
a selective ion microelectrode. Direct H2S concentration in 200 mL of
fresh blood serum was measured after incubation with 200 mL of an
antioxidant buffer (AB) for 1h. Likewise, H2S production from cartilage
was measured by incubating cartilage discs (6mm in diameter, 3mm
height) in 200 mL of the same AB for 2 h. In both cases results in mV
were translated into H2S concentration (uM) using a calibration curve,
and normalized per ul of blood serum or mg of cartilage.
Results:With respect to the H2S production enzymes, we found that CBS
andCTHwereexpressed inall tested joint tissues.We founda tendency for
CBS to be reduced in the OA cartilage, but no statistically signiﬁcant dif-
ferences were detected in these enzymes in all tissues. However, inter-
estingly, MPST was only found to be expressed in cartilage, and its mRNA
expressionwas signiﬁcantly lower in OA cartilagewith respect to non OA
cartilage (Image 1). Immunohistochemistry also showed decreased levelsof this enzyme in cartilage. On the other hand, statistically signiﬁcant
differenceswerealso found in theH2Sproductionmeasured fromOAwith
respect to non OA cartilage samples. Indeed, OA cartilage H2S production
was 0.13 ± 0.03 uM/mg, n¼11 while that of healthy cartilage was 0.92 ±
0.42 uM/mg, n¼3 (mean ± SEM, p<0.05). Conversely, these results were
not reproduced in blood serum samples, where no statistically signiﬁcant
differences were found (OA serum: 0.37±0.05 uM/mL, n¼27 vs. N serum:
0.31±0.04 uM/mL, n¼31; mean ± SEM).
Conclusions: The current results show, for the ﬁrst time, that the levels
of the endogenous gasotransmitter H2S are reduced in OA cartilage
with respect to normal controls. Since endogenous H2S exerts anti-
inﬂammatory and anti-oxidant effects, the lower concentration and
production found here, might be contributing factors to the patho-
genesis of OA.
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SPONTANEOUS DEVELOPMENT OF SCLEROTIC CHANGES OF
SUBCHONDRAL BONE AND CARTILAGE DEGRADATION IN
ENDOTHELIN-1 OVEREXPRESSION TRANSGENIC MICE UPON HIGH
FAT/HIGH CHOLESTEROL DIET
P.B. Chan, C. Wen, C. Yan, K. Chiu. The Univ. of Hong Kong, Hong Kong,
Hong Kong
Purpose: Osteoarthritis has been found to be well correlated to meta-
bolic syndromes like hypertension and obesity but being a multifaceted
degenerative disease, many of the actual biochemical pathways remain
unsolved.
We have previously demonstrated the effect of endothelin-1, a potent
vasoconstrictor that contributes to hypertension, in the development of
osteoarthritic changes in the subchondral bone. This time, we would
like to investigate the interplay and biochemical roles of obesity and
endothelin-1 in osteoarthritis and propose the use of obese endothelin-
1 overexpressing mice as an OA model.
Methods: Male, 35-week-old endothelin-1 overexpressing (TET) mice
and their non-transgenic littermates were used in this study. Half of
each group was fed with high fat, high cholesterol chow to induce
obesity, and the other half was fed with normal chow.
Knee joints were harvested and ﬁxed in 10% formalin solution imme-
diately after sacriﬁce. Micro-CT scans of the knee joints were performed
before tissue processing. Subchondral bone structures were analysed in
CTAn Software.
Samples were embedded for parafﬁn sectioning at 5mm at sagittal
plane.
Safranin-O staining was done to evaluate the cartilage degeneration
indicated by loss of glycosaminoglycan content.
Immunohistochemical staining was performed using rabbit primary
antibodies coupled with Streptavidin-HRP developed with DAB sub-
strate, and counterstained with Harris Haematoxylin.
Results: TET mice fed with high fat & high cholesterol diet were found
to have higher bone volume fraction (43.3% vs 36.3%) and lower bone
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with normal chow.We have also found a signiﬁcant difference (p¼0.01)
in trabecular thickness across the four test groups. From the IHC
staining, there was enhanced osterix expression, indicating more bone
formation in the TET groups. From the Tatrate Resistant Acid Phos-
phatase (TRAP) staining, more active osteoclasts were observed. There
was also cartilage proteoglycan loss as indicated by the Safranin-O
staining.
Conclusions: We have observed remarkable sclerotic changes in sec-
ondary spongiosa in TET mice fed with high fat, high cholesterol diet
when compared to the other three groups, including increased bone
volume fraction, trabecular thickness, intersection surface and
decreased bone surface to volume ratio. Similarly, our staining results
also suggest higher bone resorption and formation rate, i.e. higher
remodelling rate. Neither the high fat high cholesterol diet nor theFigure 1. Trabecular thickness of TET mice under high fat & high choles-
terol diet is signiﬁcantly higher than the other three groups.
Figure 2. Bone surface to volume ratio of TET mice under high fat & high
cholesterol diet is lower than the other three groups, indicating less bone
resorption.overexpression of endothelin-1 alone causes spontaneous osteo-
arthritic changes, but their combined effect leads to remarkable spon-
taneous changes in the subchondral region.
Figure 3. There bone volume fraction of subchondral bone in TET-mice is
drastically increased upon high fat & high cholesterol diet.
Figure 4. TET mice fed with high fat & high cholesterol diet had more
proteoglycan loss when compared.
Figure 5. TET mice fed with high fat & high cholesterol diet had more
osteoclastic bone resoprtion activity.
